On the water metabolism of adrenal medullectomized animals several reports have been appeared. STEIN and WERTHEIMER1) and DEXTER and STONER2) found that removal of the adrenal medulla resulted in a decrease in water excretion, while GAUNT, LILING and CORDSEN3) and HORRES, EVERSOLE and ROCK4) claimed that the water metabolism was not significantly altered by medullectomy. The present study was undertaken to clarify the part played by the adrenal medulla in the water metabolism, using medullectomized rats.
DISCUSSION
As to the effect of adrenaline and noradrenaline on the water metabolism, a considerable number of studies have been reported. At present it is mostly accepted that these hormones affect urine formation in two ways: relatively small amounts of the hormones increase urine output indirectly by elevating the arterial pressure, while large amounts of them reduce urine excretion by acting directly on the kidney10,11). Anyhow different results may be obtained according to the dose and route of administration12). In the present experiments subcutaneous injection of adrenaline and noradrenaline in a dose of 0.04 mg per 100 g body weight into hydrated rats was effective to increase urine output; in this case the effect of noradrenaline was more intense than that of adrenaline. This effect may be caused by the elevation of the arterial pressure. In normal rats 0.01 mg of adrenaline had no effect to increase water elimination, while in medullectomized rats this amount of adrenaline significantly increased urine excretion rate. Moreover, in medullectomized rats, but not in normal ones, prior treatments with adrenaline resulted in an increase in the water excretion rate. Lowered diuretic response of these rats was also restored to normal level by daily treat ments with adrenaline. This effect of prior or successive treatments is difficult to be explained by changes in the renal hemodynamics. It may be inferred that derangement of the water metabolism caused by the absence of adrenal medulla is improved by such treatments with adrenaline.
Posterior pituitary antidiuretic hormone may participate in the deficient diuretic response of medullectomized rats. The fact that the antidiuretic effect of Pitressin is prolonged in medullectomized rats suggests that the destruction of antidiuretic hormone in the body delays in the absence of adrenal medulla. Actually it was found that the vasopressin-inactivating ability of liver tissue is markedly decreased after medullectomy. In the medullectomized rats high anti diuretic potency of blood serum was also proved. From the results the following conclusion may be given: (a) Poor diuretic response to administered water in medullectomized rats is ascribed, at least in part, to an accumulation of the antidiuretic hormone in the circulation, and (b) reduced ability of tissues to inactivate vasopressin may be responsible for the accumulation of the hormone.
It was reported by PICKFORD that injection of adrenaline, intravenously or intracarotid, prevented the antidiuretic hormone-releasing action of acetyl choline12,13) . As a cause of the diminished diuretic response in medullectomized rats, removal of the inhibitory effect of adrenaline on the discharge of antidiuretic hormone should be considered. However, in the present study this possibility is open to question, since the part played by adrenaline in the central control on the release of antidiuretic hormone is complex and its physiological function uncertain. SUMMARY 1. Medullectomized rats showed a diminished diuretic response to ingested water. 2. Subcutaneous injection of adrenaline in a small dose, which failed to increase urine output in normal rats, caused an increase in the water excretion rate of medullectomized rats. Treatments with adrenaline, 2 hours prior to water load or successively for 3 to 4 weeks, restored the lowered diuretic response of medul lectomized rats to normal level. 3. Pitressin was more effective to elicit antidiuresis in medullectomized rats than in normal ones. 4. Vasopressin inactivating capacity of liver tissue was reduced after medullec tomy. The reduced inactivation restored to normal level after treatments with adrenaline. In vitro addition of adrenaline into incubation medium of liver homogenate did not affect the inactivating system. 5. Serum from medullectomized rats contained more antidiuretic activity than that from normal rats. 
